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JT^| ^ ojn- jfl-g-sl- ^^{Solid electrolyte and battery employing the 

same} 

£ 1^: 7fl 3^ ^« M-^ifl^, 

£ 2fe- -g- -*UH 2^1 ^lS^ 70Li 2 0-25Si0 2 -5Nb20 5 -H^^H^ ^ 

£ 3^ ^ 2<*fl ^ zl^I^^^ ^ o>^ ^o^i- 

11, 21.... 12... ?fl^:E. 

13.... °fl£S. 14.... 
15.... iLJ:^ 

^<Mltr ^1 

<8> a. JL^l ^ ois. *fl_g.^. ^]ofl ^ ^S^l, 14 ^l^S^ 

<^ ^£ ^4 ^715)-*}-^ 9}^o] ^efl^ ^ on- ^fl-g-^. #*1 
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<9> 7l#2}- o]^ f-A]^ Wl^^^l ^Ji f^ofl <^fl ^ 7l7] 

7l<y L^E^-, PDACPersonal Digital Assistant), &lk7] ^lM^l^^-^-^i 

<10> o]^ ^ 7] 7]^ ^^Sf7f ^-f ^1^1 7> 3.711- 4.^} 

E)7l ^4. ^-o] ^7} Al^eflo] 37II- ^ tfl£3}ol ^ 

CMOS (Complementary Metal Oxide Semiconductor), IC 7}^, ^H^S. 

*r°l3.S. S£ ^ir}. Hy£*H ^-^4 MEMS 7]#^ ^^3. ofl^l] 1: nfl, 

<H> £ l£r ^2fl 7]^ 4^ «m ^» 7 fl^ AS. °1» % V 

S*}^, ^ ^l^r 71^-^AS ^^^(ll)^oHl 7fl^iJE.(12), ^1*M(14) ^ ofl^(13) 

7]- ^EflS. r^^jAi ^Wl*l-3 9XJL, ^]7\ ^ lOjMl ^ 

<12> S ; tiT-DVo.^ ^3]-^H -711 oflt^Ll- «fl f- 0_S.#1 ^-ff ^£7} ^Jl, 

jl-St ^o) -f^^H, ^*KE.3L o^^o} ol^- 71^7]- #^1^1 s\o] 

°1^°1 ^-4 -g-^^^^ %&t*)7) «>-§- 1-^5] nfl-f ^ olTll 

^r}. 3^ o]^ ^ s.^ofl <y o^o) s_o^ S7 ] S 

^"*>7l 7> -g-°l§M ^7>, MEMSCMicro Electro Mechanical System) i4 ^ 
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<13> yVnV t&5.%]2] ^2- ^2)- ^ofl ^ej- ^2:5l7l nfl^] 

^1 ^ $H 5)5.^- f-^ll ^ SX°] °1» ^-^(back-up) ^^^-S. ^ 

CMOSCComplementary Metal Oxide Semiconductor) v\]E.z] *r 214. ^tr € 

<14> uvrt 7 ]ao) 0 j£- £7)$>\. ^ JL^o) Li + °l£r 

"Ml, cfl7l ^ofl>^ o) o>^Aj^- ZL^^^ nfl LiSiCONTj), Li 4 Si0 4 -Li 3PO4 i -§-*)] , 
Li20-B 2 03-Si02^1, LiPON (Lithium phosphorus oxynitride) ^*fl^ 
^vo> 1-^7]ji 0^4. 

<15> av 71 ^. ^-o] L i+ ol-g- ^££7> Ji^l ^^fl^ol Ujnsjji ^ 

<16> Ojoll yjijfl ti]^^ #€fl<*IH ^ ^* 0 >^ ^£n f ^o]^ o.^^ #*fliJ£r ^ 

5> 7l~f^£ Ol^o] oluf. £E^- ; ^U]^ 

^Tj-^ 7]E)7> ^ ^JES ^M-, 10-7 S/cm ^JE<2} ^ °l£r ^££^5! ^ 
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<i?> ^ 7 fl 7}-% 3711 1>JL ^ ^.7]^- Bates ^rS-tb ( 

bI^-s.*] 5,338,625^:: John B. Bates et al . , Thin film battery and method for 
making same) LiPON^. Li PON Jl^l^^ -H^sKradio frequency) 
Li 3 P0 4 ^± &$7M*\ ^Bl^f-o.^ #£°1H 2(il)X10- 6 S/cm^] ^ ©1 

^ M-Bfifl^o.^, s.^1 g:- 0.^-4 pflo. oj-^^v ^^o. ^.g-o^*] 3}- 

¥ # 3*13 ^^7> nfl-f ^7] nflS-o]] M>nV j^] ^^o] 7}^ o> ^ rfl«-^-^ 

<18> n^M- A o V 7 l Li PON ^ o. « V nV ^ A ]o} ^ ^6(| £3.711 3^*H 

^^^1-4^ £r^°l $H (P. Birke et al . , Materials for thin film batteries 
for application in silicon technology, Solid State Ionics 93 (1997) 1-15) ^vHl 

<19> rq-eM 21^1 7l# Al^eflo^ oHui^l^o] yVtq- ^0] 7 ]]^ o^a-^ 

o]^- #5L5=7j- -£-2}^ Jl^fifl^ 7fl ^ol lt^°l^. 

^ 7^ JZMU 

<20> £ ^o) oI^jt^ t}^ ^Hi^fl 7]#^ 4^1^ W 3# °l*r 3*13 -3X^11 3*fl 

^r°l# ^°1 -n-g-^ 3*1* ^ Ji^l «*Kr 

<21> M. ^-t^ol ol^j77> ^ ^^1) 7l#^ -M^r ^"71 JL*fl 3*M3 ^12:^^^- *H 
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<22> M. rt-^o] o]^3L7\ ff}^ 71 4^ ^S., ^ A H € 

°1 1H3"€ *r 5te JUafl ^fl^ Sfl-g-^ ^ # 

^ ^ 4-8-1 

<23> a o V 7 ] 7l#^ ^*>7l ^^r, 

<24> §1-71 Sj-^ lo] jTafl ^fl^ : 

<25> [Sj-tJ-^ 1] 

Li x Si y M z O v N w 

<26> ^l^, 0.3<x<0.46, 0.05<y<0.15, 0.016<z<0.05, 0.42<v<0.50, 0<w<0.029 

<>H , M£ Nb, Ta, P ^ WS. ^l^^l^ 5-^.^E-l AjEfljg srj-q- o]AKg. uf^uflcf. 
<27> ^-71 7^3 Tfk^*}7) 

<28> Li 2 0; Si0 2 ; ^ Nb 2 0 5 , Ta 2 0 5 , W0 3 , Li 3 P0 4 S. ol^f-<H^ SAS^Bl 4i^€ *m °1 
#;^§: f^l f 1 ^ H o v ^, °l^d ilS SE^ si-*}- 7]<# 

<29> % 7 ] «}-g-7>^# A>-g-i£ ^ ^"71 ^-g-7}^ ^il" S.^ 

<30> % 7 ] 7l#^ ^Ml* iH^W ^"71 Jl^fl *fl-g- 

^ slf- ^1 «]-bv ^tf. 

<3i> o]^ £ tg-Tg-g. ^ AS >aWS ^4 ^4. 
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<32> ^ti>^o.S. *<Hr ^^^1 (network former)^ ^ 51 tt 

Si, P, B, Ge, As ^ ^Srl- SE^ 2};irL7ll4 0 l = (chalcogenide) sptl-°14. -fM 
#7] ^ ^afl (network former ion)^; Sfj-^Rr ^ 4^*fl7r 4# ^ 

S o]o]^ o)^ -tf3H4. <^7M ^r^Ml (network modifier)^ Li 2 0# ^7}*}** w] 

7 r HZ ^(NBO: Non-Bridging 0xygen)7> ^ 7fl ^ 7fl4 Li + # 

^ 2:£(electrical neutrality condition)^ ^47]7] tytft v)y}M ^-^1 4*1 

4?fl €4. c 14 ^ Si0 4 4^1^ ^£4 -fre] 

^r,£(Glass Transition Temperature)^ 44i# 7>4£r4. 
<33> o}J£- ^6])A]^ Li 2 0 ^7H 4tr -fr^ ^2: 4^- ^_£.*}4. ^ o vs. 

^4*11 ^-B- ^ (network)^: ^*Hr 4£°fl «1 «fl °l J |-£7> nfl-^- 

371 nfl-g-ofl cfl-^-g-o} *KS- ^l*fl ol^ofl o^fl ^4^4. Li + 4 £4 o)^-^ 

^^91 STi-i: ZL^^, *}*J-^ ^17-rM^r ^ Li+ o]-^ «1 7>jn. # 

4i 4°l-& Jr^g (hopping)^ 7 iAS ^fl^l- ^ 514. 444 -fr4^ -2^1 ^^4 °1 
%H>44 4*lW^r (charge carrier)^ ^JE ^7} ^ 4 

<34> uj-E. ^^)]o] Li2 01- ^7>§>^ ^7HH] 4*fl4 Pfl-f €~ &4 #5151 ^7>1- 

^ *r 514. Li 2 07> 444 Li+ °1£4 ^-£1- ^7}a]z] ofu^ ^ 

^-fv ^4 -fM 4-§h Li ^4*h #4 4445*4 n&sLsL 

^ 514. 45i» 4tt <>1144^ «17>JS 4°lt °fi4 Ms] 37H 
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<35> 4^ Li + o]4.o\ ^Al?l7l 4*1)4 -fj-S^ g 5g^7H 

S^Hr 7H V ^-2.44. 4^ i^4 «J$iL3. t^^M^r Nb 2 0 5) Ta 2 0 5 , W0 3 , 

Li 3 P0 4 -f4 4^& #3-1-^ ^7}-^H Li + 4£r ^A]7lJ17f 4534. 

<36> Li 2 0-Si0 2 314 ^l^ti^H Nb 2 0 5 , Ta 2 0 5 , W0 3 , Li 3 P0 4 4€- ^7f 

4?ii 4^, -e-si^ 43- yflwj-^oi #1-44 4iM4» 9X 

4 4£r ^££7} ^€ *r &4. 
<37> ^.4 AS, £ 1^14 Li 2 0-Si0 2 7H1 ^35] ^7>4^ o]-^-^ Jfr 

2: °1^4 ^^7KZ)# 4£r ti>^( r )o.S. 4^ °l^r 5L€il (Z/r)S ^ 

514. ^7Hl7> 1r^*V -frel^ 4^ ^ IfAS 4^*1 4^14 ^41* 
wflKrandom array)S ^44 ^4. ^7V4 #4^ 4 

2W ^ ^4 ^^7H<?1 37fl 4^ 444AS, 4^ 

Jl2eLh14 ^4. 444, 37)1 11444. 

<38> m^4 5^1^!^ Li 2 0-Si0 2 44 ^1^11 *fl34 ^7>#5. Nb 2 0 5, Ta 2 

o 5 , wo 3 , Li 3 P0 4 ^4 W °l A <Mr ^7}sH ^444, ^4As Hi7i-if -3-^4^ 
^.s^) 47] 444 14 ^1- ^"Tfl 44. 

<39> <5}-44 i> 

<40> Li x Si y M z 0 v N w 
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<4i> 0.3<x<0.46, 0.05<y<0.15, 0.016<z<0.05, 0.42<v<0.5, 0<w<0.029°l 

o}, M^r Nb, Ta, P ^ ^ ^-o^xl^ 

<42> #71 JL*fl ^Hfl^HH 5]#^ -i-til X 7> 0.3 ^l^l^ oj-f- 7 ^*V Elf- ^ 

£7} £o> ol^- ^££7} nfl-f &-Qr , 0.46 J£4 37fl £j ^ -fi-^ ^ 

S7> 4-£^M] 4*1 3 °1 # €"3 (phase separat ion) 7} ^^14^14 ^3}- 

%%$7} -B-bI^ ^ £-*fl3°l 5U^. 

<43> atb, #«1 y ^o] 0.05 iLt} *}-7fl S)^ -fr^ ^ Si0 2 S] <£°1 *K 

Ai A> 7 ] JL^]^^1^^ ^ &^=r M^^] SU^, 0.15^4 STfl S)'^ 

<44> f£th ^13S] ^Efls. ^7>£]^ M£r Nb, Ta, P iE^r W-g- , *g 

n, ^ Nb 2 0 5 , Ta 2 0 5 , W0 3 , L13PO 4 S. %7}#t±. #7] JL^l ;£i5j];§HH #u] Z 7> 
0.016 nl^Vo] s}^ ^7} Jl47> *H*H, 0.05 2/3<Mfe- A o V ^7} t^fr}7fl 

■frSl ^-i: H ^*Kr ^^71^ 01^ ^ cq^fl 4^5]^ ^7^ oflM 

<45> H^ofl^^ a o >7| jT^l ^ ^ofl ^7}-^. ^ ^4l7> -B-^^ ^ & 

4 V 7l JL^Bfl^H ^4 -R-^-^-S <?1^ #7>^ ^4 #^0] ^ 

5. *V°] (N:3.04, 0:3.44)^] 4^ o]£ ^l^^l ^ 

^ ^ih^ ^^.4 ^7] ^J£7} (Si-N) 
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<46> 7]# ^ ^71 H^l^Sfl^^r H}^\7] ^ ^flS 

^Rr 3H4. 

<47> ^>7l JL^tifi^ -^X| ^E^^, 

^ 12 5£fe W 7l# ^ *r 

sat).. 

<48> aj-7)^. j7^i ^n^v^ «<wh, ^-g-7>^ ^ ^ g 

<49> ^-71 JH^tfl^ ^-X] ^E^^H ^ ^*Hr ^^Ml^ 

, <^1# lr<H Li 2 0, Si0 2 , Nb 2 0 5 431# ^^WH ^ v ^r .€4. 

^e^X| tiV-g- 7}ii^ Ar-0 2 » °1^H, ^ v v|H ^» ■fr'g^jl^ ^ 

<so> £ 4^14 7l#^ 4^1^ A o v 7l JL^l *fl-§-^ 31" °1*V 

<51> -f^, £ g-tgsj ^tfl^^- Sfl-g-^- Ell- afl^^ oflS -i^^j. 

<52> ^^j ^#^1 ^Hl y 2 0 5) LiMn 2 0 4 , LiCo0 2) LiNi0 2) M0O3 

^ .2^ ^ TdS^H Tfl^H ##^#^r ^^^» ^2*>4. 
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<53> q-g-O.^, l£^<*j J7*fl ^sfl^ iifl-g-^- HV^^o] ^^V*^ ^ 

<54> ^7.] ^Voii jfl^c -g-t-^o] v 2 0 5 , LiMn 2 0 4 , LiCo0 2 , LiNi0 2 , M0O3 

# ^ ^, ^ ^o)l #7] JL^l ^fl^ ^ ^^H, p^I^S. ofl^H. % 

2]# 3* £fe ^§ ^ ^ f-^ 1 gi- ^ 

SlE^^ ^ ^ 014. 

<55> ol^, £ ^£ cfl^ ^O] ^l^-Tfl ^SMS £ *^o] *>7l 

<56> AjAH 1 

<57> aj^s (Si) 7l^r i?H 2°1*1 Li 2 0, Si0 2 , Nb 2 0 5 Ej-^-g- AA 

4000A Jl^f^ MVnv^. ^^>^4. 

<58> ^ a] ^ s7l 2X10" 6 torr :f , o>5^( Ar ) 7 >i 10 

mTorr ^ -R-^ 20sccm 2:?d*H*l 3*L*flS *r-§-«r^ ^(Pt) JL^s)-(rf) 
60W 1000A ^lS. ^e]^ (Si) 7]& $H n ^ ^7] ^ %■<>} 

^€ 7)# ^--T-°fl Li 2 0, Si0 2) Nb 2 0 5 ofa^-AV^ (16:4 in seem) ^ 7} 

^ &3)7), 5 mTorr isl^^H 4000A ^l^j tq-^-g- f^ r £4. 
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:59> o]nfl L i 2 0, Si0 2 , Nb 2 0 5 ^ 2^*M ^ 7 >^ 

J^M-(rf) *d^ 30-120W U$H>H 4*** 2^ ^1^>^. -8-71 

o) 5}£n}iaf °l-g-*H , o}H3(Ar) 7>ri 10 mTorr ^ tt^ 20sccm, ^4 

(rf) ^ 60W 1000A ^(Pt) 

<eo> ^>7l jq-^ofl afl*}-^ -fls) ^^^r 5mmX5minoH , 6 Js)^ £^7l (IM6)# °l-g- 

^ - 7fl ^ ^ 7>^h s<h*i w nmn^q 

o)^ ^f>}<%°.v\, ^>Hfl^ 5. H ^) 3-7$ ^«fl^^ Li 2 0, Si0 2( Nb 2 0 5 f- 

^ofl 14^ o]^- ^HH!- M-eH&t}. 
<61> [5. 1] 







1 




Li 2 0 


Si0 2 


Nb 2 0 5 


(S/cm) 


16 


67 


16 


3.4X10-9 


58 


13 


29 


5.7X10- 8 


58 


29 


13 


1.8X10" 7 


67 


16 


16 


2.2X10-7 


65 


30 


5 


2.9X10" 7 


70 


20 


10 


5.0X10" 7 


70 


25 


5 


4.0X10-7 



< 62 > a l^A^ ^ ^^O] ^)6\) 19] JL^]^.n^ Li 2 0^ f^fT^" 

o]^ ^S.H7> #7}^°-^, ^ ^ ^°H A i^ Nb 2 0 5 ^ ^7>^ol ^7>^S- °1£ 
#^}^ q-Bl-ifl^JL, 70Li 2 0-20Si0 2 -10Nb 2 0 5 ^ 2^<M 7 H V °1 

S- ^n £ o| of 5X10-7 S / cm o^ 14^534. 
<63> -^*H1 2 
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<64> -*UH \d\}A] &%o] Li 2 0-Si02-Nb20 5 5. ^ ^ ^1^1 ^£ ^ tfl 

^l££7> 5xio-7 s/cm» u|-B]-vfl^4. #71 JH^iM^ o]f^££ ^H v # # 
7] ^Alc^l 14 ^ S^HH A]^ ti_V-§- 7^ ^« ^o. ^w. 

# liS *l^r5M. °H 7f^^ # -8-^ 20sccm^-S §}J7 ; li^ -f}-^ 

2~20sccm^-S 5r5M. 
<65> a o i- 7 i ^ofl <^)j afls^ 70Li 2 0-20Si02-10Nb 2 05 Jl^^i^l 

<66> [S. 2] 











Ar 


o 2 




(S/cm) 


16 


4 




4.0X10" 7 


16 


2 


2 


5.0X10" 7 


14 




6 


1.9X10- 6 


10 




10 


2.1X10" 6 






20 


3.0X10- 6 



<67> #7] £. 2<*fl>H # ^ 14 ^ofl^ ti}-§- 7 }^5. |i 

» i^ ^7>^ ^-f ^£^7> ^7KH , li^S ^ZV^- Tg-fofl^ 8tifl ^SL 

<68> ^A)afl <£o^ JH^^*^ o]^> ^fll^i X\d\] 

(Thermal evaporation)*}^ #tfl ^i^S. *>$4. Potent i ost at (EG&G 273A)^ *}-§-*r 
^ 3f-ofl tfl*H 0 V ~ 6 V ^# ^>^Ai zL^e) ^i^-^-i; £ 3°fl i4H}ifl^4. o] 
nfl 5.5 V (vs. Li/Li + ) ^JE7r*l^ ^ofl^s. ^ ^£7> 5 //A/cm 2 °P<H 
^JljsL iL<>} o>^ o^oj 0 V ~ 5.5 V(vs. Li/Li+) ^ °1 «& ^ ^^tj-. 

20-15 



1020020074362 #3 H*}: 2003/1/13 

<69> ^ #7) ^Sflajofl ^i7> ^7}€ 3-f<*ll^ 1^ 71^31 S^^S. 

#5.5.7} 3.7)} ^ 9XSX^, =1 *>7l 5. 3^1 i+EHfl&^- o>£fl 

<70> [J[ 3] 









o|£ 1 


Li 2 0 


Si0 2 


Nb 2 0 5 


(S/cm) 


70 


25 


5 


3.0X10-6 


70 


20 


10 


2.5X10- 6 


67 


16 


16 


2.0X10-6 


60 


35 


5 


2.7X10-6 


60 


30 


10 


2.8X10-6 


50 


I 45 


5 


1.5X10-6 


50 


40 


10 


2.2X10-6 


50 


34 


16 


1.8X10-6 



<7i> <#7] & 33) A ^7l ^sfl^ Li x Si y Nb z 0 v N w (0.3<x<0.46, 

0.05<y<0.15, 0.016<z<0.05, 0.42<v<0.5, 0<w<0. 029)3] ^3H*I 1XKT 6 S/cm «1 

<72> ojirfl ^-71 Jl^l^^^ ^Hl^i Li, Si, Nb3] ICP %3}£.¥-tf ^-M^o_T^ t 

^3] XPSS ^^^Cf. ^S^Tfl 2^^111 ^±7} 7*7}& SLg. 

^ ^ ^ ^^HH ^££7} 3.7]) ^tf^-g: t ^ 

<73> ^3a]^ 3 

<74> ^Al^ 2<>1H iL^-ol -t>^#^l Jl^l^^^ojl ^^3] ^7} 0_£.*q °}£r ?A 

5LS.7} 37]} ^7>f-# ^ 9X9X^. ^71 23] Nb 2 0 5 tfl>£I Li 3 P0 4 » *>-§-*H ^ 
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<75> [S. 4] 









o|-£ &Z$L j 


Li 2 0 


Si0 2 


Li 3 P0 4 


(S/cm) 


70 


25 


5 


1.1X10" 6 


60 


35 


5 


1.5X10-6 


50 


34 


16 


2.1X10" 6 



<76> #7} S. 4°1H iL^°l ^"71 ^fl^ 1X10- 6 S/cm ^lf^££t 

sH o] jn^sfl^ ^Kg- ^-g-^m, #« 0 V # *M# -f^M ^4 £ 

3711 7fl^£H ^ ^H3°l o]^> a ^ 
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1] 

Li x Si y M z O v N w 

0.3<x<0.46, 0.05<y<0.15, 0.016<z<0.05, 0.42<v<0.5, 0<w<0.029°l 
^, M^r Nb, Ta, P ^ WS °1^-<H^ Ajiflsl frVi^ o^o. q-^tj-. 

2] 

Li 2 0; Si0 2 ; ^ Nb 2 0 5 , Ta 2 0 5 , W0 3 , Li 3 P0 4 S. *>u|- o] 

3] 

^12^1 Sa°H, ^ tiV-g-7Vi# A>-g-*H, #7l ti}-g-7}^7l- ^^1* 

4] 

5] 

^linHl 4^ -Ml #*fl^ ^-g-^r ^ 3*1. 
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[51 3] 

30 




6 



S9IXKVVS Li + /Li) 
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